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MISCELLANEOUS. 

Upon the Mode of Formation of the Ecjy and the Embryonic Develop- 
ment of the Sacculinm. By M. E. van Uexedkn. 

Ix a note inserted in the 4 Comptes Lcndiis’ of the month of 
February last (February 22, M. Gerbe has given the results 

of his researches upon the constitution and development of the 
ovarian egg of the Xacculimr. According to this author, the ovules 
are formed at their lirst appearance of two transparent cells closely 
applied to each other, each provided with a vesicular nucleus and a 
common membrane (vitelline membrane). One of these cells in- 
creases considerably, there are developed in it a large quantity of 
refractive globules ; whilst the other remains small and only acquires 
a few fine globules ; and when the egg is mature, the large cell, in 
which the elements of the yolk are developed, has attained such a 
predominance that the other lobe, of which the development has 
remained in some sort stationary, only represents a small, scarcely 
perceptible eminence upon one of the poles of the ovule. M. Gerbe 
regards the large cell as giving origin to the vitellus, and com- 
pares it to the yolk of the egg of birds ; whilst the little cell, in his 
opinion, represents the germ or cicatrieula. Moreover M. Gerbe 
thinks he finds in the development of the ovum of the Sacculina} the 
explanation of the physiological part performed in the egg by that 
body which Von Wittich, Von Siebold, and V. Cams have described 
in the egg of several spiders, by the side of the vesicle of Piirkinje, 
and which M. Balbiani has observed in certain Myriopods. One of 
the two cell-nuclei of the primitive bilobed ovule of the Sacculinoe 
would be the nucleus of the formative cell of the vitellus and the 
homologue of the vitelline nucleus of the egg of the spiders ; the 
other would be the germinative nucleus or the nucleus of the germ- 
ccll. the homologue of the germinal vesicle of the egg of the spiders 
and Myriopods. 

The observations which I have made upon the development of the 
ovarian egg of the Eaccidincc agree, in certain points, with those of 
the learned embryogenist of the College of France ; but the inter- 
pretation which I have given to the facts is essentially different, 
which is due to the circumstance that, upon some points, I am not 
able to confirm the investigations of M. Gerbe, and that some im- 
portant facts have escaped his attention. 

The ovules are not, at their first appearance, formed of two cells 
closely applied to each other; they consist, at first, of a single cell, 
formed of a perfectly transparent viscous matter (protoplasm) hold- 
ing in suspension some globules which strongly refract the light, 
and of a vesicular nucleus, with very delicate outlines, measuring 
about half the diameter of the cell and provided with a single very 
refractive nue'eolus. The diameter of this cell is about OOG millim. 
Along with these cells are seen others, which present an elongated 
form and are provided with two nuclei, without, however, mani- 
festing any tendency to the division of their bodies. Others, on the 
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ci ntrary. present at one ot' their pc les a little bud, the size of which 
im rt bi‘s until it becomes equal to that of the m denial cell; one 
of the u i lei passes t«> the interior of the bu- 1, and thenceforward 
we mn reeo^mze two cells, sepirited from each other by a circular 
ct nstrntnn. wluh deepens gradually ; the two daughter cells be- 
come indmdu ilized. but remain cl*>sely conutcted with each other. 
Th*' two cells, therefore, ire produced by division from a primitive 
nv • h* r cell. I have alw i\s f» und it impossible to distimruish any 
tr*a. e of ell-membrane about these \oun^ ovules. 

It is indispensable here to make two observations : — tirst. that this,* 
m 'ther cells *ecur in .treat quantity in the ovaries immediately ifter 
ovip. sui n, as maybe seen, from the tint that the ovisacs contain 
esr;xs whuh ire still at the first co m me nee merit of embryonic deve- 
l prnent ; >eo ndly, that the dimensions of the mother ci IN ire t h»' 
sam ' as those of the little tells which are found in the form of m 
eminence situated at or*e of the pohs of the mature eir*. All the 
oth-'r characters of the m iher cells are identi d with those which 
are presented by these polar cel > of the mature esrvrs. In both we 
see a perfectly transparent pn t* plasmic both, h ddini? in suspension 
s. me rounded, very refractive irl bub s, ami w e even find s,#me of 
censi lera»*le s*ze, whuh present no tilth react' in character from 
th st -f the vatelbis. We distinguish in them a vesicular nucleus, 
with very iVln ate outlines, provided with a nucleolus endowed writti 
cons' l r it l' re fra tiv * power. 

Tb ' m her cels «.f whuh I have spoken irive origin, by means 
• f divisi u, to two daughter cvlU. At the commencement ot their 
development these cells are all exactly alike. S>on. however, th* ir 
bulk me r east -s slightly, ansi each of them acquires by decrees the 
dimensions f the mother tell. They each contain s, me re fra tive 
globules ; but sot n the number of these' gl bules increasts greatly 
in ne • t th*' two united cells, and. at the same time, its size begins 
to exceed that of its convener. From this moment it becomes im- 
possible t»> distinguish, in th** midst of th*'se refractive globules, the 
nu lens of the enlirged cell. I have never afterwards >ucceedetl in 
distir.gi-i.hinc in the miture t*gir the cell-nucleus in the midst of 
th*' vitelhn' mass. The cell in -*reases m re and m«re ; it completely 
dlls itself with refractive j: 1 ) mlts. of which the size increases as 
q d klv as th ' numb* r. Whilst enlarging, this cell (which we may 
n w -ill c e e • . since we re* agraizc distinctly in its contents the 
ehara* u rs «. f i trn ' vitcl-ns) preserves a perfectly regular spheroidal 
t’-rm : inly at » ne t f its p»des the second cell, whuh has remained 
station ir\ m its *Vvefr men t. is attached. When the egg has at- 
tained i di muter f fr m 1 1 * !#-»>• I s aiillim. we distinctly recognize 
in it i cell-membrane, whi-*h is developed at the expense of the 
p* ripht ry of th * p re t* plasm f the ovieell. and betrays itself by 
its dark outline. This membrane (vitelline membrane) is not a 
et mm n *nvtl pe f the enlarg'd cell (w hi h is the egg in course of 
devel pmcnti an l of th*' transparent cell j* ined to one of its polts ; 
i: (W's m t tn*k-se this la t tr cell, but. ou the contrary, its u M**ur 
stops at the margin of the surfa e of attachment of the egg and the 
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polar cell. When the egg has arrived at maturity, it presents a 
regular ellipsoidal form, and at one of its poles the polar cell is 
always found, retaining its hemispherical form and its original 
transparency and dimensions. This cell is outside the vitelline 
membrane, of which we can follow the perfectly regular dark out- 
line between the vitellus and the polar cell on a level with the sur- 
face of attachment; the vitelline membrane, however, is slightly 
depressed, and perhaps it is wanting, at the centre of this surface. 

Along with these mature eggs which bear near their poles a 
transparent cell, are others in which it is not possible to distinguish 
any polar cell, but which still present, at one part of their surface, a 
depression corresponding to the old surface of attachment ; the ex- 
truded eggs never show the least trace of the polar cell, or anything 
which resembles a cicatricula. Considering this fact in conjunction 
with that of the existence in the ovary, a little time after oviposi- 
tion, of isolated cells, which I have called mother cells, and which 
present all the characters of the polar cells of the mature eggs, we 
see that the 'polar cells of the mature eggs are not a constituent part 
of the egg, comparable to the cicatricula of the egg of birds ; these cells 
separate from the surface of the mature eggs , remain in the interior 
of the oca r g, and increase in number by division to give birth to two 
daughter cells, which remain attached to each other , and of which one 
produces in its turn an egg . The body which M. Gerbc has re- 
garded as representing a vitelline cell, destined to form the nutritive 
elements of the vitellus, is in reality the entire egg; its nucleus re- 
presents the germinal vesicle ; and its contents consist of a homo- 
geneous protoplasmic liquid, holding in suspension some refractive 
globules (nutritive elements of the vitellus). 

These observations suffice, it appears to me, to justify the con- 
clusion that I draw from them ; but I find in the analogies which 
the development of the eggs of the Sacculince present to those of a 
great number of other Crustacea, and in the development of the 
embryo of the Sacculince, the complete demonstration of the conclu- 
sion which has just been formulated. 

In a great number of parasitic Copcpoda ( C aligns, Clavella, Ler- 
nanthropus, Congericola) the ovary presents the form of an oval sac 
(germigene), of which the anterior extremity is prolonged into a 
tube ( vitellogene ) ; the latter gradually widens and opens exteriorly, 
after having formed in the interior of the body a certain number 
of convolutions. The germigene is filled by a very slender trans- 
parent band, twisted and coiled upon itself, which at the entrance 
of the gland is produced into the tube which represents the vitcl- 
logene. This cord is really formed of an immense number of small 
perfectly transparent protoplasmic cells provided with a very small 
nucleus. They are flattened, and resemble little disks piled together. 
In the vitellogene each of these little cells increases in size, and 
becomes filled with refractive elements, to become an egg, at the 
same time that their nucleus becomes the germinal vesicle. The 
eggs retain this flattened diseoidal form, and they arc accumulated 
in the vitellogene like coins. In some other Lcrnocidee ( Anchorella , 
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Lerneopoda) the division of the ovary into gennigene and vitcllogene 
does not exist ; but this organ is formed of a ramified tube, of which 
all tho branches are filled with fragments of protoplasmic cords, the 
characters of which are identical with those of the protoplasmic 
cords of Clavelhi and Congericolu. If the walls of the ovary are tom, 
a great number of eggs are set at liberty , each of which bears at one 
of its poles a fragment of protoplasmic cord formed of piled-up dis - 
coidal cells. When the eggs have arrived at maturity they separate 
from the cord, are ejected, and it is the cell of the protoplasmic 
cord which was immediately adjacent to the egg that increases, 
becomes filled with refractive elements, and becomes in its turn an 
egg. It is impossible not to recognize that these eggs, bearing at 
one of their poles a fragment of ovarian cord, are really the ana- 
logues of the eggs of the iSaccidinre provided with a polar cell. The 
polar cell represents anatomically and physiologically the fragment 
of the protoplasmic cord of Anchorelln and Lerneopoda , which sepa- 
rates, like it, from the mature egg to furnish new eggs. 

In studying the first jthases of the embryonic development of the 
Saceulince, I have ascertained that these animals present at first the 
complete segmentation of the vitellus. Xow, as 1 have shown in a 
previous memoir, the complete segmentation of the vitellus only 
takes place when the whole mass of the nutritive elements occurs in 
suspension in the protoplasm of the ovieell, which excludes the 
idea of a cicatricula. A eicatricula exists when a great part of the 
nutritive elements is outside the protoplasm of the ovieell, as in 
birds. In this ease these elements do not take part in the divi- 
sion of the ovieell, and the segmentation is partial ; it occurs at the 
expense of the cicatricula exclusively. Hut in the Sacculimr the 
whole mass of the vitellus becomes divided into two equal portions, 
in consequence of the formation, all round the small section of the 
egg, of a furrow which starts from the periphery and advances gra- 
dually towards the centre. Soon afterwards a new furrow appears 
on the surface of the vitellus, crossing at a right angle that which 
had first appeared. The mass of the vitellus is thenceforward di- 
vided into four portions ; they have each the form of a quarter of 
an ellipsoid which has been divided by two perpendicular planes 
both passing through the centre. From this moment in each of the 
four segments a separation takes place between the protoplasmic ele- 
ment and the nutritive elements of the vitellus. The protoplasm of the 
four segments, carrying with it their nuclei, moves to one of the poles 
of the egg, which is the extremity of the diameter in which the two 
planes intersect. We see the four segments become more and more 
clear at this point, and free themselves completely from the nutri- 
tive elements, which are driven to the opposite poles. Then the 
clear parts, each provided with a nucleus, are separated by a furrow 
from the darker portion of the segment; they constitute the four 
first embryonic cells, in the form of little protoplasmic globes, each 
provided with a nucleus. The four large dark spheres, formed of 
very refractive elements, no longer represent cells ; they will also 
become fused together, so as to form a single mass of nutritive ele- 
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ments. The embryonic cells, on the contrary, multiply by division, 
to form a cellular zone of increasing extent, which finally, under 
the form of a cellular vesicle, will enclose the central mass of nutri- 
tive matter. From that time the blastoderm is formed. 

It results from this that the large cell, which M. Gerbe has re- 
garded as representing the body producing the vitellus, is really the 
entire egg, — that the egg of the Sacnrfimr cannot be compared to 
the egg of birds, since it is impossible to distinguish in it any parts 
corresponding to the yolk and the cieatrieula, — that the polar cell, 
which has been considered to represent the germ, is analogous to 
the protoplasmic cord of the egg of the AnchoreUce , — and that this 
cell separates from the mature egg, and remains in the ovary to be- 
come divided there and give origin to new eggs. 

It is very evident, also, that no comparison can be established 
between the vitelline body of the eggs of some spiders, or of certain 
Myriopods, and the cell-nuclei of the double egg of the Saccnlimr . 
The vitelline body of the egg of the spiders, of which MM. von 
AYittich, von Sicbold, and V. Cams have studied the constitution and 
the mode of formation, and of which M. Balbiani has proved the 
existence in the Myriopods, never presents the characters of a vesicle 
or of a cell-nucleus. This body, far from being general in all 
the animal series, does not exist in all the Araueida, nor even con- 
stantly in the same species of Myriopod, such as Geophilus simplex: 
the signification of this accidental element of the egg remains still to 
be determined.— Comptes Rendus, tome lxix. November 29, 1SG9, 
pp. 114G-1151. 


Food of Oceanic Animals. 

Dr. AVallieh complains that 1 omitted to notice what he had pub- 
lished on the subject. I must confess that I overlooked it. 

In his 4 Xorth-Atlantie Sea-bed’ (p. 131), he says that it may be 
asked “ under what other conditions than exceptional ones can 
marine animal life be maintained without the previous manifesta- 
tion of vegetable life, as must be the case if it exists at extreme 
depths?" and he answers this inquiry by submitting that “in the 
majority of the marine Protozoa, as, for instance, in the Foramini- 
fera, Polycystina, Aeanthometrm, Thalassieollidm, and Spongida?, the 
proof of these organisms being endowed with a power to convert 
inorganic elements for their own nutrition rests on the undisputed 
power which they possess of separating carbonate of lime or silica 
from waters holding these substances in solution. ’’ Put surely this 
is not a satisfactory answer to the inquiry. A limpet separates 
carbonate of lime from sea-water ; but it cannot be assumed that 
this animal (which is well known to be a vegetable-eater) has also 
the power of converting other inorganic substances for its own 
nutrition. Foraminifera, as well as Amoebae, are usually considered 
animal-eaters, feeding by means of their pseudopodia or expansions 
of the sareode. As regards sponges, we find, from Dr. Powerbank’s 
Monograph (vol. i. p. 122), that, in the greater number, their nutri- 


